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Box No. I TITLE OF INVENTION COLD - ROLLED STEEL SHEET AND GALVANIZED STEEL 
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Box No. II APPLICANT 


Name and address: /Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicatedin this Box is the applicant 'sState (that is, country) of residence if no State 
of residence is indicated below.) 

KAWASAKI STEEL CORPORATION 
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81-3-3597-3445 
Teleprinter No. 
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State (that is, country) of residence: T 

Japan 


Thisperson is applicant I | all designated rrr] all designated States except 1 1 the United States I 1 the States indicated in 

for the purposes of: I I States 1 1 the United States of America | | of America only 1 J the Supplemental Box 


Box No. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 
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| X*| applicant and inventor 
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for the purposes of: 1 1 States | | the United States of America L*J of America only 1 1 the Supplemental Box 


f*H Further applicants and/or (further) inventors are indicated on a continuation sheet 
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The following designations are hereby made under Rule 4.9(a) (mark the applicable check-boxes; at least one must be marked): 
Regional Patent 

□ AP ARIPO Patent: GH Ghana, GM Gambia, KE Kenya, LS Lesotho, MW Malawi, SD Sudan, SZ Swaziland, UG Uganda, 

ZW Zimbabwe, and any other State which is a Contracting State of the Harare Protocol and of the PCT 

□ EA Eurasian Patent: AM Armenia, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of 

Moldova, RU Russian Federation, TJ Tajikistan, TM Turkmenistan, and any other State which is a Contracting State 
j of the Eurasian Patent Convention and of the PCT 
M EP European Patent: AT Austria, BE Belgium, CH and LI Switzerland and Liechtenstein, DE Germany, DK Denmark, 
ES Spain, FI Finland, FR France, GB United Kingdom, GR Greece, IE Ireland, IT Italy, LU Luxembourg, MC Monaco, 
NL Netherlands, PT Portugal, SE Sweden, and any other State which is a Contracting State of the European Patent 
Convention and of the PCT 

□ OA OAPI Patent: BF Burkina Faso, B J Benin, CF Central African Republic, CG Congo, CI Cote dTvoire, CM Cameroon, 

GA Gabon, GN Guinea, ML Mali, MR Mauritania, NE Niger, SN Senegal, TD Chad, TG Togo, and any other State 
which is a member State of OAPI and a Contracting State of the PCT (if other kind of protection or treatment desired, specify 
on dotted line) 

National Patent (if other kind of protection or treatment desired, specify on dotted line): 
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AL 
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AU 
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BA 
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BG 
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BR 
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BY 




CA 
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CN 


□ 


cu 
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cz 
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DE 
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DK 
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EE 
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ES 
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FI 
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GB 
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GE 
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GH 
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GM 
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GW 
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HU 
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ID 
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IL 
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IS 
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JP 
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KE 
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KG 
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KP 




KR 
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KZ 
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LC 
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LK 
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LR 
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LS 



Albania 



Austria 

Australia 

Azerbaijan 

Bosnia and Herzegovina 

Barbados 

Bulgaria 

Brazil 

Belarus 
Canada 

ind LI Switzerland and Liechtenstein 

China 

Cuba 

Czech Republic 

Germany 

Denmark 

Estonia 

Spain 

Finland 

United Kingdom 

Georgia 

Ghana 



Hungary 

Indonesia 

Israel 

Iceland 

Japan 

Kenya 

Kyrgyzstan 

Democratic People's Republic of Korea 



□ 
□ 
□ 
□ 
□ 
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□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ 
□ 
□ 
□ 



LT Lithuania 
LU Luxembourg 
LV Latvia 

MD Republic of Moldova 

MG Madagascar . , 

MK The former Yugoslav Republic of Macedonia 

MN Mongolia 

MW Malawi 

MX Mexico 

NO Norway 

NZ New Zealand ; 

PL Poland 

PT Portugal 

RO Romania 

RU Russian Federation 

SD Sudan 
SE Sweden 
SG Singapore 

SI Slovenia 

SK Slovakia 

SL Sierra Leone 

TJ Tajikistan 

TM Turkmenistan 

TR Turkey 

TT Trinidad and Tobago 

UA Ukraine 

UG Uganda 

US United States of America 



UZ 
VN 
YU 



Uzbekistan 
Viet Nam . 
Yugoslavia 



ZW Zimbabwe 



Kazakhstan . 
Saint Lucia 
Sri Lanka 
Liberia 
Lesotho . . . 



Check-boxes reserved for designating States (for the purposes of 
a national patent) which have become party to the PCT after 
issuance of this sheet: 

□ 

□ 

□ 



In addition to the designations made above, the applicant also makes under Rule 4.9(b) all designations which would be permitted 

under the PCT except the designation(s) of . -t— — ■ 

The applicant declares that those additional designations are subject to confirmation and that any designation which is not confirmed 
before the expiration of 1 5 months from the priority date is to be regarded as withdrawn by the applicant at the expiration of that time 
limit. (Confirmation of a designation consists of the filing of a notice specifying that designation and the payment of the designation and confirmation 
fees. Confirmation must reach the rece ivin g Office with in th e 1 5 -month time limit ) 



Form PCT/RO/101 (second sheet) (January 1998) 



See Notes to the request form 



Sheet No. 



Supplemental Box If the Supplemental Box is not used this sheet should not be included in the request. 



(H) 



(Hi) 



I. If. in any of the Boxes, the space is insufficient to furnish ail the information: in such case, write "Continuation of Box No 
[indicate the number of the Box] and furnish the information in the same manner as required according to the captions of the Box in which 
the space was insufficient, in particular: 

(i) if more than two persons are involved as applicants and/or inventors and no "continuation sheet " is available: in such case write 
"Continuation of Box No. Ill " and indicate for each additional person the same type of information as required in Box No III The 
country of the address indicated in this Box is the applicant s State (that is, country) of residence if no State of residence is indicated 
below: 

if in Box No. II or in any of the sub-boxes of Box No. Ill the indication "theStates indicated in the Supplemental Box" is checked' 
in such case, write "Continuation of Box No. II" or "Continuation of Box No. HI" or "Continuation of Boxes No. II and No HI" 
(as the case may be), indicate the name of the applicant(s) involved and next to (each) such name, the State (s) (and/or where 
applicable, ARIPO, Eurasian, European or OAPI patent) for the purposes of which the named person is applicant; 

if in Box No. II or in any of the sub-boxes of Box No. Ill the inventor or the inventor/applicant is not inventor for the purposes 
Vf** 1 designated States orfor the purposes of the United States of America: in such case, write "Continuation of Box No II" or 
"Continuation of Box No. Ill" or "Continuation of Boxes No. II and No. Ill" fas the case may be), indicate the name of the 
inventor(s) and next to ( each) such name, the State (s) (and/or, where applicable, ARIPO, Eurasian, European or OAPI patent) for 
the purposes of which the named person is inventor; J 

(iv) if in addition to the agent(s) indicated in Box No. IV, there are further agents: in such case, write "Continuation of Box No. IV" 
and indicate for each further agent the same type of information as required in Box No. IV; 

(v) if in Box N o. V, the name of any State ( or OAPI) is accompanied by the indication "patent of addition, " or "certificate of addition, " 
or if in Box No. V, the name of the United States of America is accompanied by an indication "continuation " or "continuation- 
in-part "; in such case, write "Continuation of Box No. V" and the name of each State involved (or OAPI), and after the name of 
each such State (or OAPI), the number of the parent title or parent application and the date of grant of the parent title or filing 
of the parent application; * 

(vi) if in Box No. VI, there are more than three earlier applications whose priority is claimed: in such case, write "Continuation of 
Box No. VI" and indicate for each additional earlier application the same type of information as required in Box No. VI; 

(vii) if in Box No. VI, the earlier application is an ARIPO application: in such case, write "Continuation of Box No. VI". specify the 
number of the item corresponding to thai earlier application and indicate at least one country party to the Paris Convention for 
the Protection of Industrial Property for which that earlier application was filed 

2 If with regard tp the precautionary designation statement contained in Box No. V, the applicant wishes to exclude any State(s) from 
the scope of that statement: in such case, write " 'Designations) excluded from precautionary designation statement" and indicate the 
name or two-letter code of each State so excluded 

/ ? 

3 If the applicant claims, in respect of any designated Office, the benefits of provisions of the national law concerning non-prejudicial 
disclosures or exceptions to lack of novelty: in such case, write "Statement concerning non-prejudicial disclosures or exceptions to lack 
of novelty and furnish that statement below. 

This is continued from Box No.VI PRIORITY CLAIM 



Filling date of 
earlier application 
(day/month/year) 


Number of 
earlier application 


National 

Application: 

Country 


item(4) 

0 2. 11. 0 0 


Patent Application 

2000-335803 


Japan 
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Sheet No. 



Box No. VI PRIORITY CLAIM 



Further priority claims are indicated in the Supplemental Box. 



Filing date 
of earlier application 
(day/month/year) 


Number 
of earlier application 


Where earlier application is: 


national application, 
country 


regional application:* 
regional Office 


international application: 
receiving Office 


item (1) 

26.05.00 


Patent Application 
2000-156274 


J dJJdil 






item (2) 

28.06.00 


Patent Application 
2000-193717 


Japan 






item (3) 

27.10.00 


Patent Application 
2000-328924 


Japan 







PH The receiving Office is requested to prepare and transmit to the International Bureau a certified copy 
of the earlier application(s) (only if the earlier application was filed with the Office which for the 
purposes of the present international application is the receiving Office) identified above as item(s): 

* Where the earlier application is an ARIPO application, it is mandatory to indicate in the Supplemental Box at least one country party to the Paris 
Convention for the Protection of Industrial Property for which that earlier application was filed (Rule 4.1 0(b) (ii)). See Supplemental Box, 



Box No. VII INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Searching Authority (ISA) 

(if two or more International Searching Authorities are 
competent to carry out the international search, indicate 
the Authority chosen; the two-letter code may be used)'. 



ISA/ JP 



Request to use results of earlier search; reference to that search (if an earlier 
search has been carried out by or requested from the International Searching Authority): 



Date (day/month/year) 



Number 



Country (or regional Office) 



Box No. VIII CHECK LIST; LANGUAGE OF FILING 



This international application contains 
the following number of sheets: 



request 

description (excluding 
sequence listing part) 

claims 

abstract 

drawings 

sequence listing part 
of description 

Total number of sheets 



This international application is accompanied by the item(s) marked below: 



1. 


□ 


2. 


□ 


3. 


□ 


4. 


□ 


5. 


□ 


6. 


□ 


7. 


□ 


8. 


□ 


9. 


□ 



Request fox txansnital of priority document 



Figure of the drawings which 
should accompany the abstract: 



Language of filing of the 

international application: 



Japanese 



Box No. IX SIGNATURE OF APPLICANT OR AGENT 



Next to each signature, indicate the name of the person signing and the capacity in which the person signs (if such capacity is not obvious from reading the request). 



0CHIAI Kenichiro 



1 . Date of actual receipt of the purported 
international application: 



For receiving Office use only 



3. Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 



4. Date of timely receipt of the required 
corrections under PCT Article 1 1(2): 



5. International Searching Authority Tc . . 
(if two or more are competent): i^A / 



JD 6. I I Transmittal of search copy delayed 

± I — I until search fee is paid. 



2. Drawings: 
f~3 not received: 



Date of receipt of the record copy 
by the International Bureau: 



For International Bureau use only 



] 



Form PCT/RO/101 (last sheet) (July 1998) 



See Notes to the request form 



JP01/G1004 



INTENT COOPERATION TRE/^ 

From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF RECEIPT OF 
RECORD COPY 

(PCT Rule 24.2(a)) 



To: 



OCHIAI, Kenichiro 

Tokyo Head Office, Kawasaki Steel 

Corporation 

Hibiya Kokusai Building 

2-3, Uchisaiwaicho 2-chome 

Chiyoda-ku 

Tokyo 100-0011 

JAPON 



Date of mailing (day/month/year) 
20 March 2001 (20.03.01) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 
01F00001 


International application No. 
PCT/JP01/01004 



The applicant is hereby notified that the International Bureau has received the record copy of the international application i 
detailed below. 

Name(s) of the applicant(s) and State(s) for which they are applicants: 

KAWASAKI STEEL CORPORATION (for all designated States except US) 
KAMI, Chikara et al (for US) 

International filing date : 14 February 2001 (14.02.01) 

Priority date(s) claimed : 26 May 2000 (26.05.00) 

28 June 2000 (28.06.00) 
27 October 2000 (27.10.00) 
02 November 2000 (02.1 1 .00) 

Date of receipt of the record copy 

by the International Bureau : 02 March 2001 (02.03.01) 

List of designated Offices : 

EP :AT / BE,CH / CY,DE,DK # ES # FI # FR,GB,GRJEJT / LU f MC,NUPT # SE # TR 
National :CA,CN,KR,US 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 

In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 
X~| time limits for entry into the national phase 
X confirmation of precautionary designations 



m 



X 



requirements regarding priority documents 



A copy of this Notification is being sent to the receiving Office and to the InternationalSearching Authority. 





The International Bureau fWlPO 
34, chemin des Colombettes 
121 1 Geneva 20, Switzerland 


Authorized officen^*-^ ^^^^^^^^ 

^--^SfsSasfi i HoJ^r^ 7 


Facsimile No. (41-22)740.14.35 


Telephone No. (41-22) 338.83.38 



Form PCT/IB/3G1 (July 1998) 



003906302 



PCT/JP01/01C04 



yENT COOPERATION TRE^Y 
PCT- 



From the INTERNATIONAL BUREAU 



NOTIFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

(PCT Administrative Instructions, Section 411) 



Date of mailing (day/mo nth/year) 
10 April 2001 (10.04.01) 



To: 



OCHIAI, Kenichiro 

Tokyo Head Office, Kawasaki Steel 

Corporation 

Hibiya Kokusai Building 

2-3, Uchisaiwaicho 2-chome HT 

Chiyoda-ku ;'T 

Tokyo 1 00-001 1 LiL 1 J 

JAPON 



Applicant's or agent's file reference 
01F00001 



IMPORTANT NOTIFICATION 



International application No. 
PCT/JP01/01004 



International filing date (day/month/year) 
14 February 2001 (14.02.01) 



International publication date (day/month/year) 
Not yet published 



Priority date (day/month/year) 
26 May 2000 (26.05.00) 



Applicant 

KAWASAKI STEEL CORPORATION et al 



1. The applicant is hereby notified of the date of receipt (except where the letters "NFT appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt or by the letters "NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 1 7.1 (a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisk*) appearing next to a date of receipt in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 1 7.1 (a) or (b). In such a case, the attention 
of the applicant is directed to Rule 1 7.1 (c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

4. The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 



Priority date 

26 May 2000 (26.05.00) 
28 June 2000 (28.06.00) 

27 Octo 2000 (27.10.00) 
02 Nove 2000 (02.11.00) 



Priority application No. 

2000/156274 
2000/193717 
2000/328924 
2000/335803 



Country or regional Office 
or PCT receiving Office 

JP 
JP 
JP 
JP 



Date of receipt 
of priority document 

06 Apri 2001 (06.04.01) 
06 Apri 2001 (06.04.01) 
06 Apri 2001 (06.04.01) 
06 Apri 2001 (06.04.01) 



The International Bureau of WIPO 


Authorized officer 


34, chemin des Colombettes 


Marc Salzman [ 


1211 Geneva 20, Switzerland 


Facsimile No. (41-22) 740.14.35 


Telephone No. (41 -22) 338.83.38 



Form PCT/IB/304 (July 1998) 



003957024 



T'EMT COOPERA" 



ION 



WO 01/30431 
PCT/JP01/01004 



From the INTERNATIONAL BUREAU 



PCT 

NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1 (c), first sentence) 



To: 



OCHIAI, Kenichiro 

Tokyo Head Office, Kawasaki Steel 

Corporation 

Hibiya Kokusai Building 
2-3, Uchisaiwaicho 2-chome 
Chiyoda-ku 
Tokyo 100-0011 
JAPON 



4^ 



01.12.1 1 



Date of mailing (day/month/year) 

29 November 2001 (29.11.01) 






Applicant's or agent's file reference 
01F00001 


IMPORTANT NOTICE 


International application No. 
PCT/JP01/01004 


International filing date (day/month/year) 
14 February 2001 (14.02.01) 


Priority date (day/month/year) 
26 May 2000 (26.05.00) 


Applicant 

KAWASAKI STEEL CORPORATION et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this notice: 
KR,US 



In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 
CA,CN,EP 



The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this notice is a copy of the international application as published by the International Bureau on 
29 November 2001 (29.1 1.01) under No. WO 01/90431 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 1 9 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 

right to file a demand for international preliminary examination (at present, all PCT Contracting States are bound by Chapter II). 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and the PCT Applica nt's Guide, Volume II. 



The International Bureau of WIPO 


Authorized officer 




34, chemin des Colombettes 


J. Zahra 




1211 Geneva 20, Switzerland 




Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 333.91.11 
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(43) SRg^BflB 
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WO 01/90431 Al 



(51) BJg$#lf#3S 7 : C22C 38/00, 38/06, 38/58, C2 ID 9/46 



(21) HH(ttJfH«-5-: 

(22) HJgfflMB: 

(25) SIgttJEI(DWl§: 

(26) SIS^UKDWlg: 



PCT/JP01/01004 (71) 
2001 ^2 ^ 14 0 (14.02.2001) 

(72) 

B*I§ (75) 



(30) gffelf^r— 

$#812000- 156274 2000 ^5 ^ 26 B (26.05.2000) JP 
45812000-193717 2000 ^6 ^28 B (28.06.2000) JP 
&m 2000-328924 

2000 *P10 £ 27 B (27.10.2000) JP 



*#BH2000-335803 2000 *£1 1 R 2 B (02.1 1 .2000) JP 

mmx <±x com ^ico^r;: jnnf 

Sft1*3t3rt± (KAWASAKI STEEL CORPORATION) 
[JP/JP]; T 65 1-0075 ^Jt IR»F **E^*ffllJilT 
ai§28-5§* Hyogo (JP). 

SS^/JiJiglA r*afd>t^TO)^: Jz * (KAMI, 
Chikara) [JP/JP]. Ojl^^til (YAMAZAKI, Takuya) 
[JP/JP]; T260-0835 ^f^m^^rfi**:EJII^fflTl# 
ife JlltfSSSat^xC^a &*flF3£?5r Chiba (JP). 

(TOSAKA, Akio) [JP/JP]; 1=260-0835 ^F^* 1 ? 

^m**Ejii^airis*6 jni«aia**#tt 

»3rfl Chiba (JP). 



(54) Title: COLD ROLLED STEEL SHEET AND GALVANIZED STEEL SHEET HAVING STRAIN AGING HARDENING 
PROPERTY AND METHOD FOR PRODUCING THE SAME 



On 



O 




0.2 OA 0.6 0.8 10 12 

N/CAi-r-Nb+B) 
A...TSXr VALUE /MPa 



(57) Abstract: A cold rolled steel sheet excellent in strain 
aging hardening property, characterized in that it has a chemical 
composition, in mass %; C: less than 0.01 %, Si: 0.005 to 1.0 %, 
Mn: 0.01 to 1.0 %, Nb: 0.005 to 0.050 %, Al: 0.005 to 0.030 %, 
N: 0.005 to 0.040 %, B: 0.0005 to 0.0015 %, P: 0.05 % or less, S; 
0.01 % or less and balance: substantially Fe, with the proviso that 
the composition satisfies the following formulae (1) and (2): N % 
^ 0.0015 + 14/93 • Nb% + 14/27 • Al% + 14/11 ♦ B% —(1) C 
% ^ 12/93 • Nb% —(2); and an alloyed hot dip galvanized steel 
sheet produced from the cold rolled sheet. The steel sheet exhibits a 
significantly enhanced tensile strength when it is subjected to press 
forming heat treatment, while maintaining excellent deep drawing 
properties in press forming. 
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(74) ftHA: #3± MaM. — fiB(OCHIAI, Kenichiro); T 8ftt^Bfl§S: 

100-0011 mS^ft HE W^BI2T@2S3# Blfc# — ffl&iiS$8&S 
@(5t*;U JI|«f®SM*3C#tt 3Ul*ttrt Tokyo (JP). 



(81) Ji^S (MPi): CA, CN, KR, US. 

3-ay/<»» _ _. 

DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, TR). (DlS^Vls^J— h J 



(84) 3 — a V/i&ft (AT, BE, CH, CY, DE, %-PCTHH -J K05#^lcg©$4xr L^i) Tzi- K£Bgf§ 



(57) gift: 
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MK&5$(1), (2) 

N%^0.0015 + 14/93 • Nb% + 14/27 • Al% + 14/11 • B% (1) 

C % ^ 12/93 - Nb 0 / (2) 
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WO 01/90431 PCT/JP01/01004 

-(gifr :30mm) 3r x 1150«CT»*&— JPB ft±«5E^ ArsSt* Jr© 900*0 

500°C, 1 1^119© = 9 fB^^S Lfc„ 

#^>^fc«ff : 4mmOMM^<lr, JET^ : 82.5%-e^r^J£^m. 800°C, 40®><O 

T* SB^JfiflE : 0. 02/s-e3l3Sa£g£$ij£Lfc„ JMife* ^tt £, <D#tMlR1i> £>JE 

«;frfclfca»RL;fc:JIS 5 *9l«K*fr|C10%©giSRS*&tt-£U 120*0, 20fr<D 

fr©313il3J*S£10%<Z>3I3I*>S£:#-£& 120°C, 20^©»«ta*ff o fcK®tfr<Z>3l 
«M^©**jfc»«IM*Jb#fWATS) i: bfc. 

B 1 fc* m&fr (N% - 14/93 • Nb% - 14/27 • Al% - 14/11 - B%) t ATS t 

mmizmi,frb$$9 „ (n% - 14/93 -Nb% - 14/27 -ai% - 14/11 • b%) © 

#:^0.0015mass%^_h^^J£i-5^-a-^ % ATS^60 MPa£*_hfclfc -5 ^ £ a*¥PJ! Ufc 0 

mass%l£T, C : 0.0010%, Si:0.02%, Mn : 0. 6 %, P:0.01%, S: 0.009 %, 
N: 0.012 %, Al :0. 01 %*5<tt^Nb: 0.015 % St^^k B 3r0. 00005 ~0. 0025% 

0mm) £r x 1100^-e^r— bfc© ffcJhi&^tfS Ar 3 ^M«±© 920^ # 5 J: 

£ 450^, l^F^HJSU/to 

^fetbfc^ff: 4mOil^|r, JET^ : 82. 5%-C^^JEM^. 820«C, 40i><Z>?? 
tirAttffi&J&U OV^-CJGET^ : 0.8 %<Z>HRjEM£i& Ufc„ 

LT#£>frfc?fr^;ted>£>, JEjg^flRjfcJls 5*9l3RK«tfr«r#lfcl^ SIS'© 



9 



WO 01/90431 PCT/JP01/01004 

b(Dtftn&faibi&mvfr5mmwiK\cio%<D?mmfy&tt^L^ 120*0, 2o^<omm 

Lfc^*3«9. B^0.0005~0.0015mass%-g-^T-r5#-a-iJ:60 MPa^JbOiSV^ A TS^^f* 

#*&V\ »fr^B*dS0. 0015mass%£rjg;i ^©ia^fc:^ 

mass%(e:-C. C : 0. 0010%, N : 0. 012 %, B : 0. 0010%, Si : 0. 01%, Mn : 0. 5 
%, P :0.03%, S : 0.008 %, Nb : 0. 014 %3o«fcTJ?Al : 0. 01%£-g-# 
Fe*5j; t*^l*a»W^*fi4&©|MHcfe«apiA£ „ C:0.01O%, N : 0. 0012%, B: 
0.0010%, Si : 0. 01%, Mn : 0. 5 %, P : 0. 03%, S : 0. 008 %, Nb : 0. 014 %*3 
XTPAl : 0.01%«r-^-^rL x ^gp»±Fe*5 W^»^jJ*4&©i&affeK:j&5#lB 9>&*s 
— y**- (ff^ : 30mm) * v 115<flCT*i&— JnjR ffc-fcM# Ars3E*£«.l: 

© 910"pi**J:5K:3^^JEE»S:ffV^ J£HI*T«* O.l^ftlc^x^Rttu 

#6>tb*:*JSC : 4m©IISS:, JET^82. 5%T??&|BIJEjEUfc©'fc s 880*0, 40 
#O^M^^^%Jibs oV^JEET^ : 0. 8 %<DmWm M&M Lfc„ 

fe©^ffi*E*»fcaE^ufcgige«»^teio%ogigfi3i^*#^.u, @*<z>i&^-?2o# 
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WO 01/90431 PCT/JP01/01004 

u numx*temn&(D ats&^-t 0 r*LS>©£afe*s*a»s>* -coats* 

BI4K:* *r»i$3»lcJ:5#tJK©4ET* (AE1) i^^5l3S^S-h#^ (A 
TS) fcR.I9Ti% lAAtftftd&fllft^ (N% - 14/93 • Nb% - 14/27 • Al% - 14/11- 
B%) *OfM»fcoV^W^fc»*&ii*-t-. #tfO*gT* (AE1) fcfc. i&M 

K&m^&u&gbofemtikmx'ibz loo'c-e s^mwkWt&m&mvtKDibizfflfe 
mmz^vftt&y . (n% - 14/93 -Nb% - 14/27 -ai% - 14/11 • b%) © 

ffi^o. 0015mass%£A_h-ed>o^^*t^ d KT©i^|I, ft A TS i •!£ A E1<D 

W £ # fg £ 5 r £ 3* ft 5 „ 

0. 001594C-0. 30%Si-0. 8%Mn-0. 03%P-0. 005KS-0. 012&N- 0. 02—0. 08A1^I<3D b * 
-^1050^^^— tcJnBU, &i^X'tf:±ffi.m&67Q < Cfc:& 5 <fc 5 le 7 -elgi^tt 
-hJEMU, #CV^700 tX5h ©SJ»*i*tt«:fTV^ # £>ftfc;&^:4mmOff&M;K ; Sr> 
JBET^82.5%C^F^ffMU, ifc^"C875 "C X40#"C^M^^^ U ^CJET#i0.8 

H*i£,EV>T^jtS3 X10~ 3 /s-C3l35f*^3r:fTV^ TSX r ^.fctf A T S &«9Jfe 
Lfco M**-*^ N/A1^0. 30=lr^J£i-5^-^{;:T S X r #1^750 i^oAT 

S^40MPa &Ml&&frX^Z 0 &:fc x N/A1^0. 30©^^, BH^80MPa i>mfg,& 

u 



WO 01/90431 PCT/JPOl/01004 

mm s 

0. 0015KC-0. 0010KB-0. 01%Si-0. 5%Mn-0. 03%P-0. 008%S-0. 011%N-0. 005 ~0. 05%Nb- 
0.005 ~0.03%A1 m<0*s— — *1000t:fc*& — fcJwffcU ftV»TMfc_hiB.&flS650 

"ct^jfcsi 5 te7 stxx-M^mmv^ &i>-e8oo 'Cx6o«>©mir*«ttfcfTV^ 

IS 5■9•^l3RK*^■«r«StU,ii^{rog|3RK^fc«*«v^■CS3Sft3 xi0~ 3 /sX-5l3S^ 
IfcSrm^ TSXrflU BH, A T S Sriffljfe Lfc. r ft kSU^ifi tN/(Al+Nb+B) £ 
©M^£|3 5 izm-to jtmWCVMlb : 0.005 -0.05%, B : 0. 0010% UTV^ 
S^Sr/BV^T** D „ iHt/TfJ: 5 N/(A1+Nb+B) ^0. 30©|&ffl-eB H ^80MPa % 
ATS ^60MPa , TSXr ffi^850MPa2SjSj&;**Lfc o 

m& 6 

0. OO1056C-0. 02%Si-0. 6%Mn-0. 01%P-0. O0954S-0. 0155SN-0. 01%Al-0. 015%Nb-0. 0001- 
0.0025%B$S©^- h^-2rl050tK::^— fcaoJRl^ #^-effc_hi&^3S680 'C^^S 
J; 5 7^xT-israft±EML s #:v^-e750 txsh ©^s^ttttteT 
Sr^TV^ #e>tu^^J?4mmOmjl^5r> ffiT^82. 5%X-^m^M U» #1^880 
X40«»-C?f8Fi&ifcttU #CV>X^T^0.8 %T?M«JE3B§U #btufe^@«d^JIS 

RSrJfrV^ TSXrffi, BH, ATSSrSISLfe. £H 2: B*fc ©MAS 

6 fr^f o 

R^{C^i-J; p fc x B : 0. 0003-0. 0015%©^ffl-CBH^80MPa l^xi. B<0.0 
003%©4§£* J; V) fci^ATS W^-efc 5 A T S ^60MPa , TSX r -fit^850MPa^ 

^^5, 6©^^^e> x N/ (Al + Nb+B) ^0. 30©^ffl£ IXB ^0. 0003% i: 
U £ 6fcNb©*^*JpR:j: PttAttsffflMlfcU ATS, TsxrttW#$ 
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WO 01/90431 PCT/JP01/01004 

s> m &w £ s r t &mm v fc 0 b < o. 0003% -e «Nb t -a-gs;&n ias &a&j& 

^ 1 © 2M§ temass% t? x 



c 


: 0. 15 %£ATx 


Si 


: 1.0 %KIT. 


Mn 


■ 2.0 %£*T, 


P : 


0. 1%£AT, 


S : 


0. 01%£*T 


Al : 


0.005 ~0.030 %, 


N : 


0.0050 ~0. 0400%, 



ttfr* d>oN/Al : 0. 30£Ui. 
m&VincDN&O. 0010%.£*_hfc 9 v 

C : 0. 01%*$^ 

Si : 0.005 ~1.0 % % 

Mn : 0.01~1.5%, 

P = 0. 1%&>T, 

S : 0.01%£*T 
Al : 0.005 ~0. 030 %> 
N : 0.005 ~0. 040 %. 
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WO 01/90431 PCT/JP01/01004 

*»oN/A1 : 0.30W_h, 
H#tt«©N«S0. 0010%£*_hfc 9 . 

B : 0. 0001~0. 0030% x 
Nb : 0.005 ~0. 050 %. 
ifc5£(l), (2) 

N% ^0.0015 + 14/93 -Nb% + 14/27 • Al% + 14/11 • B% (1) 

C%^ 0.5- (12/93) -Nb% (2) 

Il<D*HiT'ii, -bE«a^K:AD*.TS6>fc % mass%-CiKSK:jS CTCik Ni x Mo 

0 l <z>;£3S§g-ett, mt&m.ffi.g. 120 -200 c Ctf>4g*&ii£}£-c, ;£^#©3£^_h# 

ft : 60 MPa^±tr^"r 5 £ £ L^«, 

*3 «t Tf&&fcmmm&#> o # « # & r t> ^ a 

$H2<D^:^mti, mass%KT 

C : 0. oi%^m. 

Si : 0.005 ~1.0% x 

Mn : 0. 01~1.5% v 
P : 0. 1%£*T, 
S : 0. 01%£tT 
Al : 0. 005 ~0.030% x 
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WO 01/90431 PCT/JP01/01004 

N : 0.005 -0.040% % 

^oN/Al : 0. 30£k± 

u ^<om. i±±J£mmT&mhiZift%izMteVTm7&*)m.& moo -soo vxm 

JR!K *<D&J£Tm : 60~~95%<D%immM*MVti<Dlb^ 650-900 X:<om.mxW 
XhZ> 0 

M2<D*mwx'i±, -kLmm.ifctetoz.xz z>te. ma SS %-e 

B : 0.0001 — 0.0030%^ 
Nb : 0.005 —0.050 %^ 
&:$(1), (2) 

N%^0.0015 + 14/93 -Nb% + 14/27 • Al% + 14/11 • B% (1) 

C%^ 0.5- (12/93) -Nb% (2) 

Sg2 ©*^ib^x-{±, JiiaufcfffeftjKttfcisrts^jaaeicisv^r, 500 ic#»& 
^M^?a^*t?o?a^^?r i — 2o < c/ s o?^ig-e#tai-5 r. t uv> 0 



C : 0.01%£*T, 

Si : 1.0 %£IT> 

Mn : 0.01—1.5 %, 

P : 0. 1%^T, 

S : 0.01%WT 

Al : 0.005 —0.020 % % 
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WO 01/90431 PCT/JP01/01004 

N : 0.0050 ~0. 040 y * 

^ON/Al : 0. 30£4_b. : 0. 0010%£A ±TlS5Fe*5 J:tf*RT3K«j5F« 

T S X r * : 750MPa£* ±X~h <5 i t t i" Ss^3»«fctfttfc*ftfc*jfc 9 A 

B : 0.0001~0. 0030%. 
Nb : 0.005 ~0. 050 %. 
&5£<1), (2) 

N%^0. 0015 + 14/93 -Nb% + 14/27 • Al% + 14/11* B% — (1) 
0.5- (12/93) -Nb% ( 2 ) 

B : 0.0001—0.0030%. 
Nb : 0.005 ~0. 050 %. 
Ti : 0. 005~0. 070 %. 
V : 0. 005 —0. 10%, 

<o 5 i 2 a^-h^r-g-^ru, 

2>oN/(Al+Nb+Ti+V+B) :0.30£tJL. 
©I&N : 0.0010%£Ui 

^4cD^^5g{i. mass%T?. 
C : 0.01 %£JLT. 
Si : 0. 005~1. 0%. 
Mn : 0. 01~1. 0 °/ . 
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WO 01/90431 PCT/JP01/01004 

P : 0. 1%£*T. 
S : 0. 01°/ 

Al : 0.005 ~ 0.030 %, 
N : 0.0050 — 0.040% x 

B : 0. 0003~0. 0030%, 
Nb : 0. 005 ~0. 050% % 
Ti : 0. 005 ~0. 070 %, 
V : 0. 005 ~0. 10% % 

N/(A1+Nb+Ti+V+B) : 0.30£k±Kt£Z>mfc&&-rZ>mmtt&. 950 Xl&>±Kl}m%k^ 
®.I£M1&Tm.m&l000?CSkThr3&>±k UT&ffi M U^V>Ar 3 £*T600 *C&>±<Dffi. 

tf>£jBET^2r80%£*.h£ # £>;ft*:if&M«£?? ttAftgi U #CV^fiET^60~95% 
^5 0^^gg« x mass%-e x 



c 


: 0.0015~0. 025 %» 


Si 


: 1. 0 %£*T. 


Mn 


: 2.0 %£*T* 


P 


0.1%«T\ 


S : 


0. 02%£*T. 


Al : 


0. 02%£*T\ 


N : 


0. 0050~0. 0250% v 
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WO 01/90431 PCT/JP01/01004 

B : 0. 0005—0. 0050^ , 
Nb : 0. 002 —0. 050 °/ „ 

<Dl«li=fctt2«£*_t&-£2K ^ON/AI^O.3 &.±^ m&VtMi: UXWN^rO.0010% 

m&m u r#:: 1.2 &±x*hzz £&mwLt'tz>f&m®L. mm&mfcwms 

f 5 0«m t&iBi|afife^P^.T $ t>K. mass%T? N T|3ai-cS©H 

IB 

aSMCu, Ni, Ci\ Mo© $ *> © 1 fc 2 M&L _h&-fr*M?l. 0 %£*T 
bi£:Ti % V<Z>5 t>Ol«^fcf±2mtr'a-thT*0. 1 %&T 
cH : Ca, REM 0> 1 ntLtcXZ 2 «3r-S-fi-e0. 0010~0. 010 % 

i6©^iit, mass%T? % 

C : 0.0015~0. 025 %, 
Si : 1.0 %UT. 
Mn : 2. 0 %£tT, 

P : 0. l%£tT, 

S : 0. 02%£JT* 
Al : 0.02%£*T. 
N : 0. 0050~0. 0250% - 
B : 0.0003—0.0050%, 
Nb : 0. 002 ~0. 050 %> 

X?7Mmm.8E : 1000 e C£*_hJc;&Dil&U 
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WO 01/90431 PCT/JP01/01004 

500 X>MT<Dffi.&i&ti-e%tmmm : 10~ 300 < C/sT«?&ait5^It!ilElSt lr v 
m6 0^gg-et4 % «rS*aj*fc;&n;tT$&K:, mass%t\ TIE a c 5 *> 

© i**fctt 2 r 

a : Cu. Ni % Cr s Mo© 5 1 ®^ «: 2 -hM-ff-Cl. 0 %£tT> 
bi^:Ti, V©5*.©lg*t(i2^±^tT-0.1 %£iT 
c i£ : Ca> REM <D 1 2 Ht'-a-ff-CO. 0010—0. 010 % 

fg7©:fcB!fm, mass%t? x 
C : 0. 025 ~0. 15% 
Si : 1.0 %£*T. 
Mn : 2. 0 %£AT\ 
P : 0. 08%£*Tv 
S : 0. 02%fi*T\ 
Al : 0. 02%£*Tv 
N : 0. 0050~0. 0250% 

^oN/Ald50.3 «_b. i^tli LT<Z>N£0.0010%£*_L^ agB 
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WO 01/90431 PCT/JP01/01004 

m <D*ftWXU, mms.l$.\zfin Z.X & mass%-C. T£di~gi|©H 

0 1i¥£fcfc±2i^J:3r^rtpr LV>„ 

13 

di£:Cu v Ni, Cr, Motf> 5 1 2 «&_h2r-£ff"T?l. 0 %WT 

e$MNK Ti, V <D 5 im&tc\*2m&>±&&nX0. 1 %&LT 
fm B£0. 0030%iUT 

g^MCa. REM © 1 1$ fc « 2 ^l^ff "CO. 0010~0. 010 % 

f 8©*?g|||i, mass%T? N 
C : 0. 025 ~0. 15% 
Si : 1.0 %&>T, 
Mn : 2.0 %£*T\ 
P : 0.08%£*T> 
S : 0.02%£tT. 
Al : 0.02%£*T> 
N : 0. 0050~0. 0250% 

x^^mmum : looot^jhi^mu, 

m->— h s*~Kft jimmmwum ■ soo r^ur^-rsttJijEj^jst^ 

mWLUm •■ 650 c C^T-e^#^«5BM^i:1-St^KJEEMX^^. 
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WO 01/90431 PCT/JP01/01004 

AcimMM- (Ac3^^^-20°C) -ejSttifcttSrffV^ *<D&500 Xl£lT<DUm. 

r^K : 1.2 W_h©^ r 4t fc«*tfejail$S»«lflSfl#tt3S J: Vflfra^^Sbtt^^r 

^8©^§g-e{i, iU^m^^^J^-C^ mass%-C. TIB d gf©5*)0 

lS¥*fc{*2^£AJiSr-g-tfia;^^^ 

12 . 

d|$:Cu. Ni v Cr x Mo <D ? %<D 1 3I*fck£ 2«^_t^ff-e 1. 0 %£*T> 
ei£:Nb, Ti. VO 5 1 m&tctZ 2 ±£"^ff-e0. 1 %UT 
fm ■ B£r0.0030%£*T 

g3£ : Ca. REM (D 1 3t£ fcl* 2 ©^r-a-tht?0. 0010~0. 010 % 
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WO 01/90431 PCT/JPOl/01004 

Ml m&ft (N/o - 14/93 -Nb°/ - 14/27 • Al°/ - 14/11- B°/) b&W&.%m 
3£S_h#ft (ATS) t<DMm&^Vtzl?77X'tbZ> 0 

m4 %uf%mz j;5#t^<DjgT* ( a ei) t i£m&3\mmm±frft. cats) i^s. 

i^-Tv *£Ji*£^d (N% - 14/93 -Nb% - 14/27 • Al% - 14/11- B %) 

m5 TSXrg, BH, ATS bH/ (Al+Nb+B) i(D||«^W 7 7tfe5 0 
m6 TSXrfii\ BH, ATSJ:BtJ:©||#^t^77ffe5 0 
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WO 01/90431 PCT/JP01/01004 

38 m & MMir 5 1t #> <D <d MM 
C : 0. 01mass%^cM 

tfJUflPLTs W^m^^teO<£TSrS#^V^ 0 =S£o-C, C*|40.01mass%*»K:*ir 
fflt" 5 £ t LV*. «fc •? u < {40. 0050mass%£iT-efe U < J40. 

0030mass%£AT _ Cfe5o 
Si : 0.005 ~1. 0 mass% 

0.005mass%Kli§fc;fcV^^©m;!)n^;fjU2:;£U< . — ^ 1.0mass%<£rj@;i5 
ttSHB-fbS'lir,, M&<Z>i&T : £m< <DX, Silt 0.005—1.0 mass%©^BMRS^bfc 0 
<£ y> U < {40. 01—0. 75mass%©^ffl-Cfe 5 0 
Mn : 0.01—1. 5 mass% 

#1.5 mass%&mx.Z> i *®t£^©M<ffc-^Mt£<Z><gT3rS < <OX. Mn}40. 01— 1. 5 m 
assroC^ISffl^^r^^rSfc©^ Ufc„ «fc 9 U < {40. 10—0. 75mass%"Ci£> 
P : 0. 10mass%^T 

p{4. @&afrfkj$£>& vxm<z>%nk\^m^j*-r2>&, o.io^s S %^m^.xm 

P{40. 10mass%£ATfcRg5£Lfc o 
S : 0.01mass%£AT 

SA»{J5Ii#St bV^S, 0.01mass%*-C{4f| : ^$tL'5 o 
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WO 01/90431 PCT/JP01/01004 

Al : 0.005 —0.030 mass% 

2*. -g-W^:^ o. 005mass%*it-m+#fc3&JM$fc< x — 3r 0. 030mass%£rjg;L 5 

^oTx Alii 0.005—0.030 mass%O^B-C^% <D t Vfc a 

N : 0. 005 —0. 040 mass% 

7G*-efe5 0 o. oo5mass%^^:^ilfc^v^t^-^^^^^F^,^ 

>fM$tt3S#k*V?\ — # 0.040mass%SrSx5#ft^n{i^V-^^tt<3!>-fl£T^S 
<o t£oT x Nfci: 0. 005~0. 040 mass%O^H-e-g-^§^:§t><^^ Ufc ftSS^Ji 
U<}4 0. 008~0. 015mass%-C$>So 
B : 0. 0001~0. 003mass% 

#0. 0001mass%*^|-X?{i-h^/j;m*fflfk^JmdS^ £> :M\ —^0. 003mass%Sr® £ 5 £ 

££oT v BfctO. 0001— 0. 003mass%©^B-e-g-;fi-$ii:5 Ufc 0 ^*3^F* 
U< i*0. 0001—0. 0015mass%-e. J; «J#P£L< {20. 0007—0. 0012mass%l?$> 5 0 
Nb : 0. 005 —0. 050 mass% 

;§=fc@^C£rNbC t UTH^-TSf^^dSfeSo ^ ^> NbttNbN £ v^ 

*2* o. 005mass%fdiitfc&V^@^C £*ffii}@^-r5 r. £ 2* Kit t 5 f£ d> 9 
< , i WMiIii»©M{^^+^t ^ x -^-0. 050 mass% 

bM&<Di&T&m< 0 t£oT. Nbf* 0.005-0.050 mass%^H-T?^*$-& 
5t>tf>iUfc 0 ^^U<li 0.010—0. 030 mass%-efe 5 o 
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WO 01/90431 PCT/JP01/01004 

£fc. ±m.Vfrbi$'0 . Nbtt, g^C^NbC i Lt@!ltS^#?b5. N 
bNtV^ofcgftt^jjJtS. Al^itfBKi^ft^tUlN, BN«t 

&5£(1), (2)<&BB«*r«ja3*5r.*#M-e*>*. 

N% ^0.0015 + 14/93 • Nb% + 14/27 • Al% + 14/11 • B% (1) 

C % ^ 0. 5 • (12/93) • Nb% (2) 

mnm^K^VtcXoK. Milled £20 jim HTtXvh$< t53 
illi-5t> (N% - 14/93-Nb% - 14/27-Al% - 14/11- B%) ^0.0015mass% 

UV\, &V»5©»3\ H4 fc^Ufci p IC, ^^^d^rl5^m ^T^*C 

^<^)l^JJl©fc^^)^^:«ll50 < C£^T^:i-so^g:^uv^ o ua>L&ase>. Jta^M^^ 90 
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WO 01/90431 PCT/JPOl/01004 

*fc, BIBffiffilcfertSttJiJEjEWt 960~650 < C(D?&^J^-e^Ti-^ V < „ 

*-i«i^>@^N*o^i&^^# x — ^r^aoaftjss 4oo < c^»t«» % mm.^o^m^m 

$it£5fe£<E>T? x 800~400 *C<Z>tta&i-.5&£d:fe5 0 
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WO 01/90431 PCT/JPOl/01004 

mn. mmm&x-h^x'b. s<y<?m&xfovxh®tixh&^ft. &mm§kojj 

&:jb\ $sfi£ig.£<Z>±RB« 900 < C£-T5 r£2S#£LV\, i^?<zm, 90 

^rfci, igtfcj; 5KM®Dm%Mir'<%W.m®tis AlN^tffffi U&«>5500 

S^20 < C/s@T*»+^-«Wft^# £> 1 'C/s^^T'^^ffi^^^^ L 

fc*5 % ±B©J:5*S»*«*lll!:, S6>fc^*jE, *i5fe§&i«0fcieK 10% 



WO 01/90431 PCT/JP01/01004 

C : 0. 01mass%7^^ 

»flr»l*3»tt0>ffiT&»#«V\, tot, C*ki0.01mass%Jfc#H-#! 
0030mass%£AT-efe5,, ft*5, £ ^Ji^fcMfc^Ik fi, C {*0. 0 
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WO 01/90431 PCT/JP01/01004 

Si : 0.005 ~1. 0 mass% 

Site, WXfito&T&IWMl,* t:1tm&&m±£i£&#mj&&-V*>&#* ^fi** 
0.005mass%lcmft^^t^t(DmM^}m^V< . — # 1. 0«ass%*«*.5 fctfcBBtt 
J^^M-fb^^Tx 3fcte©<£T&JB<«>"e» Sitt 0. 005—1.0 mass%©<fifflfc:IR-£Lfc. 
«fc v>&3;U< ?20.01~0. 75mass%©f5H-efe5 0 
Mn : 0. 01—1. 5 mass% 

M1-Z>ft%&&%&. ^^■S^0.01mass%lC?ifc^V>^Je<O8siq^^^U< „ — 
#1.5 mass%3ri©;t5 i^Stt^^M^SttcD^T trS < ©f, Mnf±0.01~l. 5 m 
ass%<0^gg-C-g-=fr^^:S fc© t bfe 0 ±D^*L< {SO. 10— 0. 75mass%T?fc 5 . 
P : 0. 10mass%£JtT 

PJ±. @^§S&>fb/&#t UT^O^fl2i::^^^#-rS^ N 0. 10mass%Sr^^.Tm 

PfciO. lOmass%0LTU:RKJfeLfc. 
S : 0. 01mass%£*T 

@^3Mit5 r. i UV>#, 0.01mass%*t?J4f| : ^^tt5o 

Al : 0. 005 — 0. 030 mass% 

0.005mass%*«X'»4+^^^^:d5^< , — # 0. 030mass%Sr® x. 5 

3£oT. Al« 0.005—0.030 mass%tf>®ffi-<?^;£'£i*:3 b 
N : 0. 005 —0. 040 mass% 
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WO 01/90431 PCT/JP01/01004 

ffc#tt#fcS>*vf\ — j& 0.040mass%Sr3e*.5#*iSlpr4^V^^tt©te-F*fB 
<» Nfci 0. 005^0.040 mass%0^fflT?-g-^-$-1i:5 L-fCo ft&S^ 

L<« 0. 008—0. 015massy T?fc5 0 
B : 0. 0001—0. 003mass% 

#0. 0001mass%^-T?fi+^^m^ib^I*dS# ^tL-f, — ^0. 003mass%€r^ x S t 

=B£oT v Bf40. 0001— 0.003mass%tf>^ffiT"g-^£*;5fctf>i Vft a frfc^* 
L < teO. 0001~0. 0015mass%T% «fc «? b< {40. 0007—0. 0012mass%t?$> 5 0 
Nb : 0.005 ~0. 050 % x Ti : 0.005 ~0. 070 V : 0.005 ~0. 10% 

Nb, Ti, Bii^imriiii9, mmmffi&XTfititmn&mi&mn 

l^^CB £ £ t>^m5n$tV<5^ x #*0.005 %*ifftt©iti5^+^T?ii!>5 0 
— NbfiO.050 Tif40.070 V {40. 10%mX'fcM%k<Z>£fc&fB < . 4 

oTNb{30.005 ~0.050 %, Ti{40.005 ~0. 070 V{±0. 005 ~0. 10%t bfc„ 

bN£V>ofcmk:4&Sr7£/&-r5o HH*te* AlfeJ;U?B{±^H^nAlN, BN^f 

N%^0. 0015 + 14/93 -Nb% + 14/27 • Al% + 14/11- B% (1) 

0. 5 • (12/93) • Nb% (2) 

N/Al^fcf4N/(Al+Nb+Ti+V+B) : 0.30£*_h 

AittAiN &Mf&i^xm&N*mb^ 0 m&N<DmjEm*m&^ztc&\zm/Ai*o. 

£> & ^ NbN, TiN, VN, BN »U|^N^if,t©T\ HI&N©»jE 
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WO 01/90431 

5 fc ft \Z J4N/ (Al+Nb+Ti+V+B) £0. 30W± t ■** 5 5 , 



PCT/JP01/01004 



: 0. 0010%^_h 

**3» *ftfc}N»O^W^i *»K#6>#a*©^*fife^Jttttftl*UfcSfe* 

ft*5, *9i*V>BH*5j:tfATS&#5fc©fc:|±» H»N«»40. 0015%K±^fiF 
£L<, 0.0020%^Jid5J:«?^^L<. 0. 0030% $ t, LV\, 

#359§©J&fi<PI«W\ ilEOm^^r^-rS^ itfcTS X r ^750MPa-efc 3 i 
£ £ -T 5 3gl*#«fc4mfc«HfcSRJR 9 JSJfr 3 . 

TSXr ffid5750MPa^rTlHl5ffl^-efi, «&»S#WfcK#& t>o&#fcjE< SfiJB 
t5*im^. *fc. *6>R:3*ffl*H*itlf X r ^i4850MPa£JJi 

fE*©ft3K4ftttit«aufc#tt* i7o.*cx2o»in »mmt u-c^^^xv^. ft 
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WO 01/90431 PCT/JPOl/01004 

0sK±i:t5©J)^tuv\ Utf>L. 20min *6>ft*«fl2^a 

^ssw^MR-crat^ifttiflsjBSftftttfcaftjftSii*. ft*s, fcfteiRg 

£ft5„ *3SW#6>«i©^CR:«* % S ftlt^S i ftt^*** B 
H£r80MPa &>±k°t% h t fcfc, ATS £:40MPa £A-Li1-6 0 ft*5. «t«5^^U< 
ti % BH100MPa£*_L, ATSSOMPa EUrfc-TS. BHi ATSSri^#<f5fc 

$tb-Ct>B#^)^>fk (YS*i||JOU*»OE 1 35S«il>i-5^*) »]B - h ft V^ £ V^ 5 „ 
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WO 01/90431 PCT/JP01/01004 

*fc* *«W-eia\ lCim9!MII«o«fii:ffll«|»oHfcitH 
^II^»of^lSLTfefirP)P5SI4ft<, »o*l5i^fiOTS, BH, A 
TSIr/Tt. *fc, miElfr«>o^^J:tJt^^m£ttX>o« ^Oftofot 
Mt LTf^x IMfeo| N t^fto^, l^uAfcot tUt-y^fe 

C : 0.01 N : 0.0050 -0.04%, Al : 0.005 -0.03 %, Si : 0. 005 

-1.0 %, Mn: 0.01-1.5 %, P : 0. l%E*Tx S : 0. 01%&T£r£&, fcSVM* 
£ 6 iC B : 0. 0001-0. 003% b&fc. Nb : 0. 005 -0. 050 %, Ti : 0. 005 -0. 070 % x 
V : 0. 005 -0. 10% (D 5 % 1 2 «#±&^ x #>oN/(Al+Nb+Ti+V+B) : 0. 3 

*&Soot>*MHIJEj86§n-Cf»3i«ift5. AlBM (SRT) 

SRTi*950 , Ca±#ff*LV^ fc*5, «»9ttlRl±©fc«)K:»@»C*H^L^ 
ft* i LT#f ft <S*-C*S < ©#*ffilTfc 5 , ^ftfc Wt S R T ttlSOOtJ^T^*'* L 

MJBEa«*1000t;jBr*>5iy^oMIII[#ft*flSL-Cr|t3»ftTU Ar 3 * 
iR-efc 5 1 a ft Mt&Jfc 5 i i fc J: 9 r lt#«T^ 5©-c. 



f 

WO 01/90431 PCT/JP01/01004 

T3 &T600 9 csk±<Dw,mmxft*> zb&&tzv\,\ 

-ta^ t>P*tf*L5. s&M#t©#i&m^ (ct) jft & is if m<km<o®.±fc ica^r 
<7>mm&m%. -Jr. 4oo 'tazmxi&mm.ftm&mmfcteZo nofc&cnisoo 

—400 tit5©WS Ll^ 

r ffi.&MWX>£-f, — 95%^i5i: ri^^iotfiTt5©T% 60 
»fMIH5-»SLfcfc-*-S©##*UV\. ^MS650 'C^-b. «#H*W 5f>£JUb© 

j^iejafi^9oo xi&mzz bmfc®<Dwmm&m ft fee tfrnmizmm-r 
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si*©8t»&4oo ~6oo °cti~5©^0^ L < v ^flsfti 7tt . »aiiaa^4oo 

~600 tiU Atai*IH^5~40#2:i-5©*s^*UV^ o 

C : 0. 0015—0. 025 % 
-TSfcfe. *3HraT?tt0.0015%«Ji^-f 5iKK*$«>S 0 0. 025 %^rM^.5 

z>„ :oi?)iri:^p), c «o. ooi5~o. 025 %(ommm^m^.\^tc 0 m& 

4£c9|RjJi£^5«i^a»£>?4 . 0.020 %^Ttf5©^tL<, J; 5 £F£ L < {±0. 0 
4}* (12/93) Nb (%) ix. (^t, NbfctNb^Wfi (%) ) it5©^i^f 
Si : 1. 0 %£*T 
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WO 01/90431 PCT/JPOl/01004 

*«r&#?-5G#-efc$, *»w-cr±i.o %sxr^m^vrc 0 si^i.o %^T-e&^ 

tt^^^^^s^^j-^^ Si«0.5 %&lTtt5rt^a$LV\ 
Mn : 2.0 %£tT 

ttd^^^^^^^^-e^^ l.s %filTi:t5©^^tv\ 
P : 0. 1%£AT 

fcfe, #D?77^^m»itt**i:< fcMS«**L««^i?l±Pt40.08% 
£*T£f3 ©2*011: LV\, J: b< tt0.06X£*T -?*>«„ 

S : 0.02%£iT 
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WO 01/90431 PCT/JPOl/01004 

02%^T{rPS^bfc o t<K, ^^IttTO$tL5iiH(i s SfctO.015 % 

4§-a-Kte. SfciO.OlO %^Ti:1-5ii:^^uVN 0 P^^#{i^FigT*& 
6/55, ^«0^^^#tt^^UTffiV>W-</HC^-t-5fc&^« x S £0.008 

% t * -ete^i- 5 tf> 3* ^ x» h 5 0 

A1:0.02%^T 

-rzycmxhy . ^§g-ei±o. 001 %&>±<D^m&m$. l.v>„ ^pj^^v>-c«: v 

^ttfcVN AlfSO.001 ~0.015 P>lJlM^ LV^ A 

N : 0. 0050~0. 0250% 
±lBbfc J: 5 fcAl^riSritjEliifcli^u. £ kfcmH&M^Mt, 
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WO 01/90431 PCT/JP01/01004 

(BHi) 80MPa £*_k x ^B#3&*Q.JgfmT?<Z>5!3I3fe£ ©it^Pft A T S40MPa £Uz, 

3S0.0250%£rlg*.5 »*©rt&^»»£*asflf<fe5£ fcfcfc, ifi^«5t^© 
X^Zfmtlft FO&Z&lrZ £ 5 r C7) * , NtSO. 0050—0. 0250%O^HlC 

NteO. 0070~0. 0200%, $ £>fC0£ U< i*0.0100~0. 0170%©®fflii~5cr> 

IM©N : 0. 0010%£A_h 
ZKtZ, i«ftlM©N (0?£N2:*>^5) £&0.0010%£lJh^:£ 

>-m*m^x, mmmzxmm-t-z* *&wxte7£m&mmm&m^xvfmvtm;& 
mfevtc&m&, mm<vttw:<omtt,b x^ttfo&jjkvtc. 

&*S X ^f>^i^V>BH* % ATSM5ft#^te|i, @i§N*£r0. 0020%£*_L. 
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WO 01/90431 PCT/JP01/01004 

N/Al (N^*iAl^*.©tt:) :0.3£*_h 

ata<**-e* @*N^o.ooio%K_b^)fe*«e:-r»«s*5fcje>»c»a^ n*»^k: 

(0.0050-0.0250%) tkl^m (0. 02%«T) Oiia^^iSISBBfc^^.^:®^^ 
oV^tfeltLm, N/A1&0.3 Zk± t 1" 5 - t K £ 9 , ftj&K&jS £ tf&o # 
$S^X^@^N£^5£LT0.0010%^Ji£^£r t#X#5 £ t &t>7b>o1t 0 Z<D 
fcfe. N/A1&0.3 £A_tfc:PH£bfc 0 ft*5 % SR#3&8S{fc#14£^U-Cii5«>5 £ 
5#L/&2 a kiiN/Alki:0.6 £Aiiii-5<E>;5S#lii UV^ $ t>Km?L U< fiO. 8 £JUL-C 

Nb : 0. 002 —0. 050 % 

^ig-e«0.002 %£itJiO^^Sri^^ii-5o — 0.050 i:, 

fcib. NbfriO.002 —0.050 %©^ffi^^RS^Ufc 0 fc*5* ± 19 # ;£ U < 0.005 

-0.040 

B : 0.0001—0.0050%, 

55c^X*feV). :£^T-te0. 0001%4^JzO^#£i&Mt-r.5o — 0. 0050%3r@ 

0001— 0. 0050%©^fflP*3lJ:PI^Ufc o ft**, 0*U<{i, 0. 0003— 0. 0030%-<?fc 5 „ 
£ 9 #3: U < 0.0005-0. 0030% 5 o 

_h|BUfclftJ«H:Jp^-C$ 6>m v Ik am- cm 

affi : Cu, Ni. Cr, Mo© 1 S^fcte 2 «&_b&£-ffl"Cl. 0 %£*T 

bP:Ti x VOltt*fcfi2*£Jl-b^r^fH?0. 1 %£*T 
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WO 01/90431 PCT/JPOl/01004 

cm-ca. rem (Dim&frte 2 a^^-n-co. ooio—o.oio y 

aS^05n*:Cu. Ni x Cr, Mote. tt^^O^Ji#^^^-r57C*T-fe 9 % 

r, Mo^^n^tto.oi%ei±©^^r-e^26^tt5 0 tlrt^^tfsiii 

-C»1.0 %^T. 1.0 %£tT, 0.5 %£*T, 0.2 %)ZIT b ir £> co&lfr^. b < x ^<£- 

u-c-^i-s^-a^te-^th-ei. o %£XTii-sc5d5^^ uv> 0 

^etu^^o.005 %&>±.<D^X'm#>t>tiz> 0 ^mmi^^-r^z f&m^ 

^<£M-r5M^#%fc5 0 d<Z>7tae> v Ti v VteW-ete^rtb^no. 1%£^T. 0.1 % 

^Tits©^L<, ^L-x-g-^r-rs^'a'^te'a-tp-tfo.iro^Tii-s©^^ 

c i£<Z>55if : Ca. REM te N \<^fti>fr&M(Dl&mmfflfc&±^>jtmX»& >> „ #{c 

:5\ 0.010 %Sr^^5i*®^:Pj6o^^^B5to«t 5 fc&5 0 rofcfc, d^Ojc 
St^ff-CO. 0010-0. 010 5 r. £ t, < ^ r^lcj;*?. ^® 

urn &>T<D?^9«f hmfrb&zmm&m-rz* 
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WO 01/90431 PCT/JP01/01004 

*K i*3»»(Z>^5i**x«pte*je)"r^ra»l2:S*srtlBJl!:*a$tt5 

7V* X J; t>?Sv^a£#5;fc K>K:H:» T 9 — 7 * ? -f f*B<Z>®fMS£10% 

£H±^-r«©#»* UV^ ft*5 x 20%^it5#t©7>'^ a 7^7x7^ hffi© 

s*Ht» 5%£*_h, L<HtlO%fiUb. 20%£iTT'feS„ 
3te^»*«4filSfc 7^a 7 -7x7^ h*Bfi. ®%L$f-&^MM\zfim 

m%(Dtf}) h knmmzKMx~% z> 0 -ate. z z> tempi (om^k^n 

§5. Illicit ilU Sfi^ti^ii, 7^a7-7x7^ h*B», 
*»K©J&JE*R«tt* ffiV^7^ttd5^^$H-5 £ft:M#|;&&jtf&£ L-T33 9 , 



41 



WO 01/90431 PCT/JP01/01004 
htBO^^fH^^ : 20^m £*T 

: B^a, 24 (1984) , 334#j?g) ©p*>. J: 9 V^£8UBi-;5 0 

-b|3Ufe«I^^^^^-rs^PJ©^jl^fi x (TS) 340 MPa 

fcW&&mir5%?Mmm-?frZ> 0 T SaS340MPa£TlHl<5iF3;&-eii, 
TSf2400MPa£*_h£-r5tf>j&SMl§;LV^ Sfc, r«Sl.2 *^T'«, KfgBft:^ 

^^©^^f+}tM3il^#{±, 170 e Cx20min 2$^!* £ tti^ $ fix V> £ » & 

*5x &M(Dm&w &^&*&wmmz 5%&±<DMibmt>z>ig f <frn, xQM^faft 
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WO 01/90431 PCT/JP01/01004 

VK&^X. J: 9 j*fflT? x <t «3 ftB#B3{fc*rrs £ i: &mmx&Z„ 
0s^_ht-r<5<Z>as£F£UV^ 20min £i© k. -SifcifT-ii, £ jfcSglteSrM 

mm<Dmmj&ttVK&m&i%x^ziFK£z&m%tom<Dmt>s fc t 

OBHt (Jt^^/h$/iM^<D^#ti{J:M^) &80MPa £t±if5 t h %Xc, A 
TSI (Jt«»^:#35e3i«©Mft4*ttfc»J«:) £40MPa ^_ht-T5 0 J: I? U 

*U<tt. BHSlOOMPal^Ji. A T S 50MPa £*-L t f 5 0 B#3&#k3lt<D^I<£>2ra 
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WO 01/90431 PCT/JPOl/01004 

v^Ttt L. < mm L. 5 5o 
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WO 01/90431 PCT/JP01/01004 

@*N«©ft«i:v> 54B^^fett"^# S«tt«l*RI-efT5 ov>t\ 
b^-*ffc±rrjEE«U-C«ljtt<Rii-*. 

$?oT RTIgi 45. ^frtel&Mi^O < ^Mi3^cDif®cD^^*5j:t^^^$r 

K % ^ f c 31^7 £ T? # 5 A «^ $LK K & o r £ 2* fg t* h Z> . 
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WO 01/90431 PCT/JPOl/01004 

tt-LJEMEtt-MS : 800 °C^_k 

it-blEMtti<ili&^FDTtt, ^-#*lfemffi««*M*&»;5fcfcK:* 800 <C^_L 
it5o FDT3S800 'CSrTBS&s <R*<Z>|a»*S^i&— teft 9 ^ — g&icflnijjfiiis 

moymm^mm-r-<< , wv^8iia£&auB-rs*» mat© 

T^4f 5fc* x g« ti-5 340MPa^Ji©5l3i^$^#S £ i^g^li: i© 
i5ifcti«»b» tt-hJEMiiiMM^FDT«800 'C^Jii: Lfc„ £ £ K:«iMgSft}<&» 
$rft_h£l3:5fc:f3:, FDT&820 *C£JUb i^M^ bV> 0 ft**, r-tt©|^j_h 

©SL&a>£>, FDT|iAc3fl^K±it5©i5,}:90*LV\ * fc h < fc* FD 

So FD Tfi#E:fel000 < Cm^£-e ©£*$££ LV^ 

mW.ffi.m • 800 *C£AT 

TS340MPa«Ji£?Sftt£1-;5fc©K:|3:. CTJ*800 'C^T^i-S <D&&& fc*5 v 

ct^2oo •c*KtT»»«MR»«*a*t^i-<js ; !i, m&m±. 

tt^S<» #S©^-tt^<STt5ffi|6l^Tt 0 lOfefe, CTJi200 < C£*_L£-f-5 
©a*M;i:LV\, ft*^ J: 9#«<Oi^—I4^g^$tt5^-a-^«: % CT«300 "C^i: 
ii7S©^^^UVN 0 &:J3 X J; ym-iE. V< {4350 tfil±T-fe5 0 

$JiStV^M^fc5, tNftS3B©Kt©/|E&ffi%tt0. 25~0. 10©^fflii- 
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*5^7x5>f f*aas7gj&£*L5 0 MZ-x, 7x7-f hfiick (in ) ^g-m^a* 

5««*S«*©^ai •• 500 WTOi&SIDcS-eiO- 300t:/s©^4P5fiS-e^ 5S 
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WO 01/90431 PCT/JP01/01004 
SV^fiV--^^— iflX : #tfa*0.5 —10% 

^mwxit, j&jaiift«ixmR:5i#3ttv^-c. tissue, msfisi© b wkje 
%*^-et4, mvtmiE, ®.mmm<DffiM<v n &}&mf&x*% K\,^ 0 i 

^^e>«t UV^ MtJEjait V^<9— aOXT*tt-t<OjDX^«Sffi»-t-5 

$g 7 <d #31 $ o n ©m^is^a & v> -c % ?g -r 5 o 

C : 0. 025 ~0. 15% 

^omseicM^u. -v/v^v-w hffi^r+^^ast^-rsfcfe, 0.025 % 

^_b-g-^--r6j^^^fe5„ — ;£\ 0. 15%£rjg£5 ^^^^^-fh^^-^^ii^ci: 

-g-^Tiaso. 15%£3I;t3 *#yMMH9u T — *«SH9s*#f»U:4£Ti-*. 
r©J;5*ii^?>, CiiO.025 ~0. 15%<D^fflt^(ClJS^Ufeo J»4£©|6] 
-hi v^ 5H^^e>fi. 0. 08%^Ti-T5©^^^ bv^ 0 #f£&&7fcMfcfc2 s II 
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WO 01/90431 PCT/JP01/01004 

Si : 1.0 %£IT 

zmmte7tmx~$>v,, 0.005 %&>± x i^tu<iio.i %H±Mt5©^^t 

fciR^bfc. sian.o %£tT-efcn^ ±ffibfcj§ag#*is< 

at«*i^«A'as«< , mzmm<omm&&m&£}hzmmzte^ smo.5 % 

Mn : 2.0 %&>T 

;fa£*57c*T?£> 9, TSBOOMPa^^^^^g^^^S^^fil^ %&±<£G 
l-So^M* bv^ U<ftl.5 %g±"Cfe5 0 

r|lL«r#S- fcdSSIifc^S t i1>|z: % 3H4d5m^^<STi~Sfc«>. Mnfi2. 0 %£1 
Tfc'RSLfc. J: I? &0fcW:fete b&1&&&m& tStiZm&X-tt, 1.7 %^Tit 

P : 0.08%£*T 

pfi. m<D®mwLi£5tmk'Lxmmi£7bmx'ib*>. mmmM<om.Mt> e>o.ooi 
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WO 01/90431 PCT/JP01/01004 

S : 0.02%£*T 

02%£tT^RB^Ufe o £ < ^0^^PXttd5^^^jL5^^iC{4, Ste0.015 % 

m-BrKtt^ S {40. 008 %£xT£1-5C£3S#£UV^ ffM««ff|i7ffl7*«> 
5#x ^©^^^i^^b^^rgc^bTievM^^/V^il^i-Sfcfc^H:, S £0.008 

A1:0.02%J^T 

•T57n*-e^)>). ^^^-CfiO.OOl %£k±<DSm&m*. UV*„ ^^tc*3V>T{4. 

a>e>. ^ig-ettAi«o.o2%^T{-|JS^ufc„ *mo^tt£VN 5#^a>£> 

fix A1JS0. 001 —0.015 %£i-3tf>3S#i§; UV>„ £fc x Al#^T40i£M«:^^^© 
N : 0. 0050~0. 0250% 
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(BHD 80MPa ^Jb, £B$&&Sg&& 1?© 51 $ <DMM& A T S 40MPa &L±, 
N*0.0050%5|5»-ef±, -b»Ufc»AJ:#J6J|taS3Sf3eu-C5Mik:< Vn d -3\ N 
^^^SiJtt^if £ 5 ^©fc«) v Nte0.0050~0.0250%©^Hiz: 

NfiO. 0070—0. 0170%<D&mk~fZ>(Di>t£ v> #3&3H©f&H 
IMON : 0.0010%£A_L 

WifCSitl^N (m&N h < £ &o. 00l0%£A_b#^ 
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N/Al (N^rfitAl^Sott) :0.3£A_h 

(0.0050-0.0250%) iAl^S (0.02%^T) Vl®-^* fc^mK^TLt^MUK 
^TMtfcfe^ N/A1&0.3 J^±i:t5riia^ ^jf«£^3 J: T£*> o # 
^fn-eo@^N^r^^bT0.0010%£t±i:-rsr iijSftSr fc#fcj&»ofc„ 
N/A13r0.3 £U:fc:|5B^Ufc 0 

- dm : Cu, Ni, Cr, Mo© 1 ®* 13 2 sH^-hSr-a-ff-ei. 0 %£tT 

e^:Nb. Ti, V<D 1 @£ fcii 2 1SW_kSr<a*?J-eo. 1 %£*T ' 
f 0 • B £r0. 0030%£JtT 

gl£ : Ca x REM © 1 @^fc$i 2 @Sr-^fhT*0. 0010—0. 010 % 
© l^^fcl*2p^_b^-g-^i-5 0^^^bV^ 0 

di£tf>7n* : Cu v Ni, Cr, Mote. V^T;frt>^;t£<£e$gJi#l;:^^57nipf -efc 9 „ 

r, Mo^r^r^^tbO.005 bHS„ b^L, -$$&&&ir&Z>bf& 

a^(D5c*tt^fi--ei.0 %^Tti-5©dS^* UV> 0 ft**. Mote, 0. 05%£t_h 

-a-{±o. 05°/?fe^^RB^-r5©^^^ 
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foKS^-rzz: k&X%Z> 0 ? fcs&JtUi, B^0.0005%£t_hC!>^-^-T?p:«)e> 

g*£<£>7niS : Ca, REM 13, V^-ftL % :fr&^<D?£ffif&!|#pK:*S::fco7ngf "C $> V) x #^ 

^F^U, — ;5\ 0.010 %^^5 £^®;5cPfc<Z>B£3S@:£oJ: 0 fc&5o Z<Dfc*>. 
di^(7>7n^^-a-ti-eo.0010~0. 010 %©^ffltC|5S^i-5r b&l&tL V< „ ^ tU^J: 

7*7^f hffiOTOtiRAttS : lO^m 
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b 't&9BM, 24 (1984) ,334#fig) ©5*>, i >)±tV^I:8lt5 0 
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±m^fc®.f&tmm%mi-%*&w<D%iMmfatti. (ts> 440 mp 3 

2^±©srffii, mnT^\%mmt%?&%m-fz>]fa-mmm-eibz> 0 Ts^ 4 40MPa 

«§B»3fc::i3^T rto^^^p^^^j .hfBUfcJ:?^ §15115%© 

^JNSK 170 e C©iBSK:20min ^t5^#T^^aLfctf x -©P^gLJg 

B&©^^^) #80MPa £XJi-efe«?, ^o^^M3S (Sm^^ + fufEB^^ 

Mm<D3\mm&) auoMPa sxiiX'&zz i^a^-r^o 

&xm^mv%nj:<Dm&$:m%. m^immmm t-eii-ets;^ 
ms %<omm^mmm^^fi^mm (ys^±^ts) k&<ttj&-$-z>~ t*$z 

^5fe©M^#^^3g^fFJ4. 170 < CX20min #Sft31l £: iTi^ $ *LT 5 „ 
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Sfc, »J*i*roK:ov*TW\ ;M2&^200 < C©^<z>£#«E;te30sig^£*_Li: 

Os#_k£-*-S©aS#T|- UV». 20min *&*5«fl2^a 

Hft^r80MPa £*_L£i~5 £ k %fc: x A T S S£r40MPa £*_hi f 5 0 J: 9 #3= 

U<«, BH^100MPa4^-h x ATS50MPa £A_b£"3~<5„ !$3&&3<Z>^0>;&nff& 

BHM. AT XVJzZ <1rZZ b&X% Z 0 

t4s < f£ifx°^ $zi£m%b<D4o %mm © <omM & m # -e # 5 1 v * 5 «i £ a* & 3 0 
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w£\t (y s^^^nu^oE 1 (wm am^-r zm.m) l^rp,*^iv^5 % ^ 

OMPa P^T, #^<Z>i£T#2%£*T, Wtf:&WxP<D®&&0.2 %^T^i5rtM 
tfcffft &ft o ft iE fcff -T 5 E^JBEM ft if o^-zc^ & ^ n -tr ^ *> p^M ft < 

3T?fe5o 
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4*5, SMfcfiiOitilltei: fc49 n^oii^4afd>e>1280 < C^T ti~5 ri^If 

mmEEm-r s ^ £ k j; „ =^r^ (&*q<s#) cD3fc$g*5<ttf#$g<Dv>:b#5jBE3g 

$KoT«rfg£ 4§„ wtLfiB@#l^o^.-e4< ^M@8^o^f®^>^^*5 J;u?^-^tetr 

l£ ST fc SS^j Srtt-S- -e # 5 ft. £■ & U fc:#o r £ 2* "TAB & 5 . 
b^«-ri<om^jEMT?{4> 5i«f4*5j:tJfi®a^tt©KS-e3t^T?#4^oft:?H?f 
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tfcJbffiffiW«i&# : 800 X:&± 

1t±Emmm&FT>Tti* *&—««B 5 800 -C«_t 

fdt^soo °c^tiu5 fc, «*©ia»^*&-fc*9 v — »tejpx*a» 
*<0»«&iii»i-**< v !tfv>#*m***«-r*i:, t^it^4L, ng*n© 

TWSfcfe, B«i-f-*440MPa«±©gi38ai$^^5- iaSH»i*5 0 r cq 
±5 4ra:d»6, x ffc±ffi8EfflifflSFDTli800 tK±i bfe, S&ictttttttiijf 
*WlJi**5K:tt^ FDT«r820 "C^Xir-rS-r UV^ 0 < fc, fdt© 

ft 38, FDT^SEfel000'C@^*-e ^i~S©dS^^ uv% o 

k (0.5 s>^rt{i) ^^i^u ^t¥<D¥-m%in : mm*4ox,/ s$k±t-rz><D 
ssftas&iK &m#*&—{k°r&mmbt!:&o **** *tjt. 

— tt**«-r<5«^[^6>r±x ?fr*P3S« 14300 t/s^Tl^t5©Wu\ 
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m&Ug. : 800 °CSIT 

T S440MPa^_bSr?fei^'r5fcfe^li. CT{i800 t£lT b T 5 Vft&t. 
CT3S200 < C*iltllMt^SLn^t<4!), *»3B-h, ^A^£r£C<5fe|& 
tt^iSE < x ttK<D%l— &&!BiT1rZ>m[*i&^ir 0 rofcfe, C Tfi£200 < C.!^JL£-f~<5 
©*S*UV^ ± ^SC^-ft^SJiSi^lclJ, CT&300 t£*-L 

L-V> 0 ^43, «fc V< &350 t£(±T^5 0 Jfc, 

W\ tt-hJEM(j:*3V^-C. &IBff JEM Sfcfcfc. »»JE«*fToT t> J;V\, 

s&*5 x JB?tHMcD^<D^^^^:{io. 25—0. io©t6B* , f-5©j&ssp* bv> 0 * 

fc mmmmbmmmmb &&&&&& *> * e> *tm£*ia>&&;p& 

ftttteJ:*, «ift«fcttWr|tfl:R:S*LV* (ill) M&mm&M&£ti-$"? < 
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/hr MifeS. £fc> ®§^#H^^fX^rl00 %*f?f # * 1 r £ J: 9, «fc ?) 

mnmi&um •• Aci^m&si± (Ac3^Hj&-2o e c) 

— ^ (Ac3^^-20 t C) IrliSh M«LfcltLV^W^ 
IBICJ: !9 5*cfc>*t5#:©. ffi r flS^^-T S§g B B n ^^# &*L*V\, rofcfc, 

ia^«Aci^M^^± (Ac3^^:-2ot:) fiATi-rsoas*?* ui>„ 

120 s£tTtt5ri^f UK fc*^ #«©££>ffc£v^m£;3>£>fci:, 20sR 

mmm^<D^m •■ 500 "ci^T^ias^^^io- 3oo < c/ s ©^^3ts-e^*p ^ 
o < c/ s «±©^^i3t£gr*^^*p-t-Sc MiSS^io , c/ s *^-e{i. m^aw/vt 

©J^*P#ihi&S^500 TC3r;&;i3fc. *v>. 
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M*T?»«i*iBj20 8 a±©5a«PSiiAia«rfifo'rtAvv 0 m&m®>m%ft5 z.t\z. 
350 x;sk±<Dumi&b*r5<D7!>m&v\,\ 

5 £ £ «fc »K HfcS&^dSM&Sas, HJfci 120 s m^T'^:<3Dg&^:(4^^i-5^rRl 
KifcSfcfe, 8£©B^iil20 s £*Tt-r-5©;W3: bV^ 0 

^®5Mi&je)o#^^^5ti-5c b %>xzz> 0 

^RiE3£fc5V^ki W<7*-;&DX : #^0.2 —15% 

^-tf-eo.2 ^^e. ®.&mm<DmM<DnW}tm&.x%ti:\,\ 1 
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o^Kt-it d»± o t£mttm4K&.&mmmtexwffiirz > j?mb u-c. jis 5-^-^^ 

#^SrfF#.-T5#-a-{± x ^^3®^#^r 120^, 20#£:-r5o IC^ft, ^l^jfc 

^ m ? i # & # m 9Ht m * ft o fc ^ fifem © suit <d # *• w m °t z> t> <o -e & 5 o 
o>mm^&b(om. cats) «r3St^_h#B^atgi tttits. 

-tfrt£m&<D±%-&mz>zt&x*% 5„ tjiv^ f^^tsias^ 120^*^1 

120-350 vnm t-t 

ft**, mmjjmtvx^ mmmm. m^mm. mmmmm. mmmrn, mm 
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&T(ommm\^is^x^ s^ni, §ik*km3u riggy^, mmzbmt 

(1) @^N* 

(2) 

#^M^ifi^d>e>P:^^-^r^5lU, JEEj^lRjmiiL^-rsgf® (C©r©) {cov>T, 
(3) 

Z-&m&lb : Hfc^S, 24 (1984) v 33 4#J&) O 5 V^-ftLtfv*;£ 

(4) §l3g#tt 

##M$&£&&a>£>JIS 5^i*iStK-£JEM3r[SjK:SIJfcU. JIS Z 22U<DMMizmW> 

E l £2fca&f£ 0 

(5) MNP^5l^tt 

5%<*>§|^M£r-5-;tT, oV^170 t Cx20min ©m^!^#&SI^ <£ML3g£J£ 

bfc©^. lift: 3 xlO~ 3 /s-e§|3i^;^^r^iSU % ^^-^^tf&S^Ogl 
I#t(^^YSBH, 3l3g3££TSBH) BHi = YS BH — Y S 5%. 

ATS=TSBH-TS£#j±JLfc 0 fc*S x YS 5%«x 5 Ufc i 

#©^^^?-efe«?. YSBH> T S BH»f »-lli#«tito^^, 51 
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(6) 

r =ln (w/w 0 ) /In (t/tO ) 

r m e a n = ( r l +2 r d +r c .) /A 
ia^^rtrmean5r*fefc 0 ~ ~ T% r L fi. ffM^lRl ( L2fft) <E> r -fit 
r D JBEM^IrI (L^-fRl) fc*j-U45 0 ^f6] (D^IrJ) © r -fif-Ck 9 x r 

c liv BM^m (L^fRj) }^^b90° jffo (C^ffa) 0r«-Cfc5 ( ft**, 0*lPt© 

(7) B#3&#t£ 

#»JEtt««a»6>JIS 5 U v 50t:x200hr OB£3&*Q. 

S^rifeLfcco*,. ^ISSK^^^Jgbfco #6>*Lfc*F*a>6>. B$3&&at&^©l$"£*# 

(8) &m-® l t8 ! m&<D$mmm 

f&m-f&xkm&wimmgzm. m&&& t>mm2rK>i\z jis 5 m^mi, 
aft-ca>« i7o*c c-c 2o#i?3 ^il, b\&m&&mj£vxjkit>r£ 0 

(9) S-i&^{JU:5^#^©igT* (AE1) 

*m»*3&K:J:3±#t*<zH6T* (A El) t± x $Sp B B «a^JEM2f ftKiJIS 5 ^f*gfe 
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m.w^i<o{&m^km ( loot:, 8t#m&iR) ^■mi,rc(D^KmMvtc±wut(Dmt 



mmm 1 

5g/m 2 -ei^®&o^ Ufc^-fl^IIl&mfco t^^r^itUfCo J&*5. t2©HN 
o.3, 8 <^^Mtt_h^T^^Ar 3 ^ffi^^-efe«3, •en^^-liArs^ffi^^Jb 

To 

{^<fc5#t5<7><£Tfi:t> AEl-e 2. 0%£tT£/h£ < &oTV>5„ 

mmm 2 

mmm.m ■. noox:. it ±mmm.m ■ 900 < c-emi£b #j&s>i&^ : 550 

t-e=^f/H^tt®ofc 0 r©=*-fV>3r % JET^ : 80%T??fcflj£Mb*:^ 840 
X:xm'ngM i m®&$:ft ofc 0 ^e>tLfc^M^©^„« n #^«: x §l3g^TS=365 MPa 
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(TS = 365 MPa)a>£>©3l^3£^<Z>-b#ft (ATS) ZWmiTZ 0 

wiW3s*< ftsg^^t < fcsas, sssg^iifs&^jgmgas 120^ ^ 0 

flM*l$IW;aS2#*«<Tt> 82 MPa t ^ 5 -f-#fc3l^3£g<Z> Ji# (20M^II^©8 
Sfcfetc 9fto>ME« NFF^-Cf^^s^r^rp r. £ K:flr&injHi4jfcv\, £fc. :o 

3t 6 tif^|:45iX7^ 7 {r^-r^#T-^^ffiM U^J?3. 5mm <omM 

M&EtK-ov^ I^Ni, WEli, S^W-fb^tt^lHafcUfc.- 

^*^r* 8 t31^-t: 0 |5^±9 X *»WK:J:<&fPl*W\ TSXr 'fff^750MPa (BtN 
b.Ti.V ©l«*fett2*«_h2:Sr«'a-|SJPb*:t>©-cr±4 6>R:TS x r-jg^850MP 
a) „ BH^80MPa „ A T S ^40MPa &1r'<Tffift1r& > Ibl&MX+tZZLtlb 3 
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^«IHIri^J;t)!tl o Kl*-f-*#©J^IHIJBEjtt^6,ft«?&|HljgEj86XSlc 

»e>^fc^««itt«»j:ov>T. @^NS, siss^tt, r«a^ 

**5* No. 4. No. 10 ©H^Sfc:, *»iE»J5>o#ft'l6L.«>o#«ISi: U mm 
i *v l l Ri^-To 

&tf;frfci»#fflH*j»tt&^ru-cv*5 0 ft*s. No. 4. No. io <omwim.mz^ ^iii^ 

MtNo. 11 i±, C, Al, N, NyAl^mm^m^^tl. ^©fcifr, r<fft, BH 
*, ATS, W»JBLB*3»ttas<STUTV>5. Ifcfc, li&No. 12 fci, B, Nb3S#3£BJ 
^m&W-ti, 7^^^7-7x7^ M^Biiffl^iKiifli, <D 7t & . B 
H*, ATS, »»a«F2»tt39SffiTUTV^5 0 

MtiENo. 13 {4. BdS#!£l3g©#5S$&H£rfl.;ft, T^=- 
>Kf£K£:<£< ii-f *l, ^©fcfc, r«, BHf, ATS, ffjl^tt^tTtt 
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as®TUTVN5 0 mmo.n -N0.20 mm^w. 

£ !? 1. 6 mm^©yfrj«£ Ufc„ oV^ v - ^ 1 3 iz^ir^xmmm 

fofcov^, &lomffiX-5\&Wm%m&V, #tf<z>rf £>o# 

^^j-rm, jg^jEMt^- h'*—(om^3jfa^ mJjfom.mmm&mm-r5ZLb 

~ 1 % £ 1? mt £ -fr fc # s M ^s&^fls <z> <g T fci ft d> o fc „ 
^JS#J 6 

&l k w <d m m m k o v > x m w ~r & 0 
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wft&Sftffi**Kife*5J:tf* i 6 fc*-r^fe#©?^IWJEjai3&»e,*5?&|RiffjffiXSR: 

nt>titcftmm&.mz.^\i*x. mmum, ^\mm^ t«m % 

fr*5. No. 17 . No. 18 <D^i«^®iC»i x & tf» O&ftfttt <Z>^ fc>f is 9 4 
rftbOj^Sr^l 7 te^-r o 

So &:*3. ^1 7 tC^i-^&No. 17 „ No. 18 0&ftS&feo$ffl#E<Z>tt4£l±* ii 

*3§^®ffii£ri&< {iTtL. *r<Dt£#>, BHi, A T S 3S<gTU a Y-ElflS it >Dn LTV^ 
So ffl&No. 12 « x Al, N/Al, N#;*:»5B«KBl«r*Mi,* a«Nft#M99 
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BHf, ATS ^{ST" U AY-Eld s J#in U"CV"» S 0 

©|Sffl3rii5<^*L, ^©fcfc, rffiU BHf, ATSWtrv>5 0 £fc v mm 
7«9-f h©W»4«!t«as*»w©jBBB*W<^H, ^©fc&, B 

ATS^<£TUAY-EldSiiJ0brV>5o $TOo. 16 

*i 8t^tjia^^i&5i^, mmmi bmmv&mx-*?? i^t, ^^^^ 

f^xyi? t -^, ^^^^^^^^ ©«Lg*w»ufc. 

i 9 1.6 mmff^^M^i ufco ^ti b^mm^m i 9 fcjjk-r&flrx^ mm 

Ir]^ovn-c, «-10tt9fTf9l3R4#tt^W3iEU. »fK3&$* 9ISR3ft$.' #tf©tf 6>o# 
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&m 2 o i£^-r 0 

l£t>2>a>fc>£>i\ ^^UT^^(cS5V^BHft x ATS, spjfc r ft*** bfc„ 

MjE3®^>- i^AflJlRIftXft«ri 
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ft 5£ <D ffc H 

1 . mass 0 / T? x 
C : 0. 15%£*T. 
Si : 1.0%£*T. 
Mn : 2.0%£IT, 
P : 0. l%£*Tx 
S : 0. 02%«T, 
Al : 0.005 —0.030%, 
N : 0.0050 —0.0400%. 

tf»oN/Al : 0. 30£*_h, 
@?§#tJl<DNaS0. 0010%,BA_Lfc U „ 

2. iufEMj&K:;&n;tT£ mass%T?, TIE a 3£— d m<D 5 © 1 mti tz. 2 

12 

aP:Cu, Ni, Cr N Mo 05^01«fctt2«£*_h£:-g-ih-e 1. 0%£TF, 
bm-Nb, Ti, V©? *><D im&fcl±2m&L±&&nT'0. 1%£*T 
c|£ : B %0. 0030%£tT 

dl¥:Ca, REM <£> 1 @£ fc (* 2 SSr-^fJ-eO. 0010— 0. 010% 

3. mass%(CT 
C : 0.01%*^ 

Si : 0.005 —1.0%, 
Mn : 0.01 — 1.5%. 
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P : 0. 1%£*T, 
S : 0.01%«T, 
Al : 0.005 ~0.030%, 
N : 0. 005 —0. 040%, 

3>oN/Al : 0. 30£AJb, 
mmVtMON&O. 0010%£JUi& «3 N 

4. _h|Bmj^l2linx.T$ Z>lZ y mass%-C 
B : 0. 0001~0. 0030%, 
Nb : 0.005 ~0.050%. 
Sr. JfeSC(l). (2) 

N%^0.0015 + 14/93 -Nb% + 14/27 • Al% + 14/11 • B% (1) 

C%±£ 0.5- (12/93) -Nb% (2) 

6. ^©^n^as 20 ^T-cfcs r t ^wwck-r^m^mi d>£> 5 fcia 

7. 120 ~2oo 'co^m^t, &]&&<Dmm±%.tt • eo MPa^_t 
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8. m&.mifrt>7 \zw.m<Dnrmmte<DmffiK, ^m^&«>o# n jgMffii&fco 

9. mass%(C-C 
C : 0. 01%*^ 

Si : 0.005 ~1.0% > 

Mn : 0. 01—1. 5%> 

P : 0. 1%«T. 

S : 0. 01%«Tx 

Al : 0.005 ~0.030% % 

N : 0.005 —0.040%. 

Sr^K 2»oN/Al : 0. 30£Ui 

%r<D$&. ft±&mmT&mib\z.%tm&mitkvxm%Lyum • 400 -soo "c-c^ 

^O^JET^ : 60~95%O^fig;EM£JfcL.fc©*>. 650~900 < Ctf>ig.S-e#s$ 

10. -hlfijia^^Jnx.'r ^ f>lc x mass%-C 
B : 0.0001 — 0.0030%. 
Nb : 0.005 ~ 0. 050%. 
Sr. #C5S<1), (2) 

N%^0.0015 + 14/93 • Nb% + 14/27 • Al% + 14/11 • B% 
C%sg 0.5 ♦ (12/93) • Nb% 
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1 1. ±mvt£j$&M i %bmii3oif zg-mj&mz&^x , 500 x:^^nw^um^. 

1 3- mass%"C, 
C : 0.01%^ v 
Si : 0.005 ~1. 0% N 
Mn : 0. 01~1. 5%, 
P : 0. l%PiT, 
S : 0.01%£*T, 
Al : 0.005 ~0. 030%, 
N : 0.005 ~0. 040%, 
Sr-g-^, 3&>oN/Al : 0. SO^Ji, 
S^^ONdSO. 0010%£*_hfc V) x 

14. ±fi»jgfefciD*.-CS kK, mass%-e 



96 



WO 01/90431 PCT/JP01/01004 

B : 0. 0001~0.0030%. 
Nb : 0. 005 ~0. 050^ . 
&5S(1), (2) 

N%^0.0015 + 14/93 -Nb% + 14/27 • Al% + 14/11 • B% (1) 

C%=g 0.5- (12/93) -Nb% — ( 2 ) 

1 5. B»J#K1 3B«^i|a^^^TSe>iC x mass%-e 

B : 0. 0001 ~0. 0030%, 
Nb : 0.005 —0. 050%, 
Ti : 0. 005~0. 070%, 

V : 0.005 ~0. 10%<D 5 *> 1 @* it tt 2 MWL±^m 
a>oN/(Al+Nb+Ti+V+B) : 0. 30£iU:, 
a^^MON^O. 0010%£i_hfe 9 , 

TSXrf : 750MPa^_h-efcS^i: ?r#ma:i-S, St3&« 1 3 Kmm<0&%f%}mte 

1 6. mass%T?, 
C : 0. 01%*». 
Si : 0.005 ~1.0%, 
Mn : 0.01~1.5%, 
P : 0. 1%£1T, 
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S : 0.01%£*T. 

Al : 0.005 ~0. 030%. 

N : 0.005 ~0. 040%. 

B : 0.0001—0. 0030%. 
Nb : 0.005 ~0. 050%. 
Ti : 0.005 —0. 070%. 

V : 0. 005 ~0. 10%© o%\ S^fctt 2 -fcSr"^. d>o 
N/(A1+Nb+Ti+V+B) : 0. 30£l±fctezmf&&J}1r ZmmttZ. 

950 'C&±izmm&. ®.&mmTM.&&iooox;&LTAT3£i±£ vx&mmv 
j^tat3£*t6oo < c&.±(Dummx»mm v^>-ott±mm vxmz®. y> . 

&V^ffT^60~95%-T?i^JEMU. 

1 7 . mass%-C. 

C : 0. 0015—0. 025%. 

Si : 1.0 %£*T. 

Mn : 2. 0 %£AT. 

P : 0. 1%«T. 

S : 0.02%£*T. 

A1:0.02%«T. 

N : 0. 0050~0. 0250%. 
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B : 0. 0001~0. 0050% v 
Nb : 0. 002 ~0. 050%. 

<D l«tfcii2«^J:^^ a»oN/A1^0.3 £*_fc. t IT©N £0. 001 

rm ■ 1.2 £(±T-fc5r £ £r 5 ^^«IYlS#^*5 <fc ^M^mNP^ 

18. iufEm^lC^B^-C^ £>fc. mass%-e. TI2 a S£~ c M<D 5 1 fc« 

IB 

aSMCtK Ni. Cr. Mo© 5 1 fc 2 a^Ji^r^ff-ei. 0 %&>T 
bi£:Ti. V<Z>5 *>0 l@*fcfi2«^r^Wh-C0. 1 %KT 
ci$:Ca. REM <£> 1 fcii 2 aSr-a-ff^O. 0010~0. 010 % 

1 9 . mass%"C. 

C : 0. 0015~0. 025%. 

Si : 1.0%£*T. 

Mn : 2.0%£AT> 

P : 0. 1%£*T. 

S : 0. 02%.£*T. 

Al : 0.02%£*T. 

N : 0. 0050~0. 0250%. 

B : 0.0001—0.0050%. 
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Nb : 0. 002 ~0. 050%, 

: lOOO^^JilC^PBU. 

4 v-jr—x^-r^ h —tempi (Dm.mx-mmmsk&ni'^ 

500 r^T^Misfc^T-J&iPitg : 10- 300 < C/s-eM-r5^M«M^X@i:^ v 

2 0. HuiSia^(c:^B^.T^ f>lC mass%t? % TI2 a c 5 1 

IB 

a S : Cu, Ni, Cr. Mo© p 1 @*fcf± 2 «E*_h£-a-ff-Cl. 0%£*T\ 
bi¥ : Ti x V^5*><^l^*fc{*2@«_h^r-g-ff-eo. 1%«T 
c H = Ca, REM (O 1 tt£ 2 @&-&H-e0. 0010~0. 010% 

2 1 . mass%-C\ 
C : 0.025 -~0. 15% 
Si : 1.0%£IT. 
Mn : 2. 0%£*T, 
P : 0. 08%£*T\ 
S : 0. 02%£*T. 
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Al : 0. 02%£*T. 

N : 0. 0050~0. 0250% 

Z-Sfr. **ON/A13P0.3 £*_h. mf&ftmt bTONSrO.OOlO/o^Jr^U mn 
*F^*£i&*fc« : 10j*m £tT©7x7^ b*B£r®^'e80%£*_L-^2K £fc>k:02*I 

2 2. ttlBiajsfcmAl*.r S 6>Hl % mass%*? % T12 d g l¥<Z> 5 1 M$i ftfi 

IB 

d^:Cu, Nis Cr, Mo© 5 1 @£ ftti 2 flt&Jb&'frtl-Cl. 0%£*T 
e& : NK Ti, VO 5 *>© 1 It feli 2 !H±^-e0. 1%£IT 
fi : B£r0. 0030%£*T 

gS¥ : Ca, REM <D 1 fi£ 2 @3r<a*ff--C0. 0010~0. 010% 

2 3 . mass%T? % 
C : 0. 025 —0. 15% 
Si : 1.0%^T, 
Mn : 2. 0%£*T. 
P : 0.08%£*T. 
S : 0. 02%£AT. 
Al : 0. 02%£iT. 
N : 0. 0050—0. 0250^ 

^ON/A1^0.3 £k±-T?2bZ>ffi.f$.<Dmx ; 7 7'&^ 



101 



WO 01/90431 PCT/JP01/01004 

m*y— h'<— Kit±mmmmts.m • soo c cu±tirz>j±±j£M&Mv^ 

miSlMg. : 800 t«TT-t t ft >) lit i 1 5 UiEJilS J: % 
oV^-Ci^M : AciIgM- (Ac3^^I^C-20 < C) -?3£*MS«*fTV^ 

^©^500 x:&>T(om.&m^^^mmm • io~ 3oo < c/ s ^*pi-5^M«^xa 

2 4. MBj^^Sifc^ifr^gl^ij^T* gul3^SP<D?^^J^Jti&^^T350 <C 
et_h<^ias^-e^w^^20 s £^Jh©jg^^a^r=fT5 ^ £ tt51M2 3 

2 5. tulBia^^^inxL-C $ £> fc x mass%7? x TIB d g 5 %<D 1 ^£ fctt 
2S££*_k&-g-£r£ b &¥?nk^Z>m&m2 3 £fc»2 4 KfB«<Z>iS3g;<7#M£i&<Z> 

IB 

dSP:Cu, Ni % Ci\ Mo <^5^^«*fcW:2«£t_t£ra'fhe 1. 0%£*T S 
e^:Nb. Ti, V <D 5 1 @*/cJ4 2 tt£JUi£-&f|-T?0. 1%£*T 
fP : BS-0.0030%£tT 

g^:Ca, REM (O 1 2 «£-a-ff-?0. 0010-0. 010% 
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\ ( I through a compressive material (7) by disposing the compres- 

^ sive material (7) having a cushioning capability in compressed 

state between the outer peripheral part of the cell structural body 
(1) and the tubular metal container (5) and adding a compres- 
sive surface pressure to the cell structural body ( I) through the 
compressive material (7) so as to hold the cell structural body 
r | (1) in the metal container (5), comprising the steps of display- 

N ing the information on the outside diameter dimensions of the 

cell structural body ( 1 ) and/or the inside diameter dimensions of 
the metal container ( 5) on the surface thereof before proceeding 
to the assembly process and, in the assembly process, reading 
the information and, based on the information, selecting the cell 
structural body (1) and the metal container (5) for proper holding 
requirements, whereby the proper state of the cell structural body 
without causing any damage can be easily provided by suppress- 
ing, if any, the effect of a variation in the outside dimensions of the members of the cell structural body forming the assembly. 
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mz, *mw\z&n&, mm<o^irnfr<DUfr&T^mzmKbtiz>mt&m& 

(HI (a) (b) fcJU HJSWzi&^T, i*;U«M#£LT^fcA:z;&A#« 
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WO 02/40216 



PCT/JP01/10004 



5 

n 3 m^&^-rmmmxfo z> 0 
ft o M^&^m.wmxfo %> 0 
^xft 5 ^&wctmmmx%> z> . 

^femmmzftvxizmwiz&tt^ & c tx\ -tjmmfo&i&m^mzm 
ft i fsmu. z.(D&ot£7v^L>yv (Dm.^tLx^m\z^x. m&iixjm 
m.& j t<D%mi&m±.izm^isX£>%, m&iLxx.miz£>^x. mmmm.^:m^m 

&TZ\£&!&WLt-?& e 

££m®m£zmz$i}i?z\tiz<kv, £mmmzwmfE&zftfz j £)mmmzte 
mwteffimxmfcfim-s-tstiZo 

m2mmz. mn<D7v^>^ x )^m.^±x^mz^x. rn.ZhiLXT.mzx 
^miz^m^±)mm^om^mzmT^mm^(Dm^m±izm^vx 
ffi.&±Lxxmiz&^x. wmmm&m&'my. ^ommzm^x, mm 
tetm&whuz £5 iz&m®^&m&LxMfiz±)mmfc£m.fr'&-t>i£z> z. t. 
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Tz>z.th~pimxfoz> 0 ^>2iz£.K>mm%m^-tz>iM€>fo, >&mzjfov 
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